PCT 



i R V S 8 




(51) 



C07D 487/04, 495/14, 498/04, A61K 
31/55, 31/435, 31/445, 31/495 



Al 



(11) 



(43) BR&PHB 



WO97/03986 



1997^2^60(06.02.97) 



(21) ism®*-?- 

(22) s^a^e 

(30) ffi£«tx-* 
#®¥7/l 82814 
«F®¥7/253763 
#$¥8/3055 



PCT/JP96/02004 



1996¥7£ 170(17.07.96) 



1995¥7£ 19 0(19:07.95) JP 

1 995^9£ 29 0 (29.09.95) JP 

1996^1^110(11.01.96) JP 

1996¥l^ 12 0(12.01.96) JP 



(7i) fflstA (*HS-Bfe<-r^roj§^i^ov>T) 

(YOSHITOMI PHARMACEUTICAL INDUSTRIES, LTD.)[JP/JP] 
T541 ^B£«^B5m4'*K¥^0r-T@6#9^ Osaka,(JP) 
(72) 

(75) &m%/mmA (*Bfco^-c©*) 

ffl* g(TANAKA, Hiroshi)[JP/JP] 
**8&#(OHASHI, Yoshitaka)[JP/JP] 
&^?P£(YANO, Kazuhiro)[JP/JP] 
T358 *5»ABBTB/h»fia3Ta7»25# 
££fi&»3S£tfc tJ^m-W55Mrt Saitama,(JP) 



l&&#ff(KUROITA, Takanobu)[JP/JP] 
^«|]EfflaSHIBUCHI, Seigo)[JP/JP] 
^1#2(USHI0, Hiroyuki)[JP/JP] 
Z#&4(FUTAMURA, Takashi)[JP/JP] 

T87i SM»*Jba5#SBr*^/j>a955#% 

^SfflUg^^tt fiJ&fg-Wftaf* Fukuoka,(JP) 
(74) ftSA 

#S± Bfi — (TAKASHIMA, Hajime) 
T541 *:Ii»i?^Km c t 3 ^:IE:W»rHTe3#9^ 
(®* If /W) Osaka, (JP) 

(81) it&H AL, AU, BB, BG, BR, CA, CN, CU, CZ, EE, GE, 
HU, IL, IS, JP, KR, LK, LR, LT, LV, MG, MK, MN, MX, NO, N2, 
PL, RO, SG, SI, SK, TR, TT, UA, US, UZ, VN f ARIPO^W (KE, 
LS,MW,SD,SZ,UG), ^-7Vr#ff (AM, AZ, BY, KG, KZ, 
MD, RU, TJ, TM), frMftf? (AT, BE, CH, DE, DK, ES, FI, FR, 

gb, gr, ie, it, lu, mc, nl, pt, se), oapi^t* (bf, bj, cf, 
cg, q, cm, ga, gn, ml, mr, ne, sn, td, tg). 

sues • 



(54)Title: FUSED TRIAZOLE COMPOUNDS 
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(57) Abstract 

Fused triazole compounds represented by general formula (1), optical isomers thereof, pharmaceutical ly acceptable salts thereof, 
medicinal compositions comprising the same, and radioactive fused triazole optical isomers thereof and salts thereof, wherein each symbol 
is as defined in the specification. The fused triazole compounds, optical isomers thereof or pharmaceutical^ acceptable salts thereof are D 4 
receptor antagonists having a selective and potent blocking effect on the D A receptor. Thus, they are a useful antipsychotic agent which is 
efficacious against not only positive symptoms typified by hallucination, delusion, etc, characteristic to the acute state of schizophrenia but 
also negative symptoms such as apathy, autism, etc. Also, they are expected as an antipsychotic agent with relieved side effects, for 
example, extrapyramidal symptoms and endocrine abnormalities accompanying the administration of conventional antipsychotic agents 
having Dj receptor antagonism. Thus the compounds are usable as a remedy for diseases such as schizophrenia. Further, the radioactive 
fused triazole compounds are useful as a radioligand having an affinity for the human or animal D 4 receptor. 
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^b^x^^s^c:ti:j:.f)> 7-^00-2, 3-s?bFn-4H 

-1, 4-^>*/^^-9-b-fcf>-5-^>5. 0 g^ifco 



M&l 0 5-1 0 6*C 
WM&&m 4 

H^fiScfi?U2'e^t)n^2, 3-S>k Kn-4H- 1, 4 -"C>V**1Hf £ 
>- 5 -2->5 g©N, N-'^^f^M7; K&&5 0ml lcN-7n*1?- 
^*>>>T ^ K6. OgfciOX.. 8 0'CTZ~~Am®to&WftltZo Sfc&JgU 

CfcKJjO* 7 -7d*-2, 3-^bKo-4H-l, 4-^>*/ 
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MAI 0 1-1 0 3-C 

mmt&M 5 

»il 0ml tmWt 1 0 m 1 ©S£&$i::*&T\ H*4£j£0J 2 T#£ft*: 2 . 
3 -Vt Ko- 4 H- 1 , 4 — 'O'/fr+'IMftf >- 5 3 s*Jn*fcau 

Mmo. 83mi*?eTU 3 o#ra#i*:ik &&tzxz ziz i mmm 
ft»xf-^trTttffiu fi»«*KTifc*Lfc«, m*mwr?y*w^T~&. 

<fc*K 2, 3-5>fc Kn-7--fo-4H- 1. 4-^'/tWt>-5 



MA 2 1 0-2 1 2°C 
Kftefctt 6 

-*7v> (H. Ho f ma nn) <=>cd:£i£ [U-fc"? h • 1/> • ^- • 
^;- (Liebigs. Ann. Chem. ) 9 1 61 ( 1 9 9 0) ] 

2- (2, 2-?xb*5/xh4 l 2/> *>X7 5 K3. 0 g*i J:tf P - h*x 
VXA*>ao. 2g£4tM 0 0mlOh^x>M^llMStl 2B# 

7^-(?dd*^0*) irC4MMHM-*-fcK «J:*K 1. 4-<:/*/** 
«Mftf>-5 (4H) -*>1. 2g£#fco 
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16*12 4-12 6*0 

EMt&m 7 

l-irluijyL 0 gtsXVTititi-hWI**. 6g*2tf 1 6 0ml ©ft 
ISItC, 5 0°O-5 SXJlCTgfi&SS 5ml^2-3^K^^T?&Tt^o S 

: ^y-;t,= 2 o : l) tz-cfmmmzftoztiz&t)^ 2, 3-i?hK 
D-4H-1, 4-^>'/^T-tftr>-5-^>5. 4g4Hfc 0 



Bfej^C 1 8 7 ~ 1 8 8 *C 

■< K> (B. I ddon) C^f • *:/ • '*r I KhWs.f* 

- "<-*>hy>XT9i/s>X\ (J. C. S. PerkinI) 1 8 OH 
( 1 9 7 8)] IZ'fo^&Ltzo 

(2-7i-;l/Xf;t/) 7;>24 gfcJ:tf h 'Jxf ;b7 ; >2 o g£3-irl 
5 0m l ^oo*^S«i:, ^TSfft^^bJ'o^iif^O^Da* 
/UAgfcl 0 OmUiTU, *T*7SK MfwT3fcK2l*H«#U:. 
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)W<J-h2 7. 5 g%m~o 1 4°C (0. BmmHg) 

xf-;U N- (2 - 7x-;HfA) h 2 7. 5g£12 0 



&&1 5 0°C (0. 4mmHg) 

KffajS«2"Cf¥£ttfc2. 3-i?hKD-4H-l. 4 -"O'/t^lH? fcT 
>- 5 1 0 g©S>?onx*>$gfcl 0 0ml tI*&T\ 1 7. 

3 gfc.fctfmfliT^'-^Al 3 3 g*Jn*.fcSL Sfii:t'^tlW, £«=>{:: 

3- A.«l?ISfi-rSCfclCJ:») 1 3-5>fc K a - 4 H - 1, 

4- ^<>y^+1t-tftr>-5-^>9. 8g^ifc, 

±Efl:^tt5. 5g©h'J7^tDpii o 0ml**i:b 'JxfAi/7>2 
1. 8m 1**0*.* SBK*?v>TlNfffltt#t^« 5fc*7fiU 

;I/*7A?o7hr77-f- (n-'V*'^ :Wm^^=2 0:1) KT#SI 
»S-r*di:CJ:?)2. 3-i?kKD-7-xfA-4H-l, 4-*>7** 
U-tftT:/- 5 -*>4. 5g*f*fc 0 
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"tc5 

•H-NMR (270 MHz. CDC 1 » ) 6=1. 22 (t. 3H), 2. 
6 5 (q. 2HK 3. 4.1-3. 5 0 (m, 2HK 4. 3 3 (s, 2HK 
6. 9 3 (d, 1 H) > 7. 2 5 (dd. 1 HK 7. 7 6 (d, 1 H) , 7. 
9 8-8. 1 3 (br. 1 H) 
Hm^Jj&fll 1 0 

?noyDtft>8l 9 0g> mWl^i-h 1 4 5 gCD*&&6 0 0m 

1 lew Ko^y y^;l/X--r;U2 1 0 g. zkgtffc* U^A 1 2 0 g©* 

6 0 0 m 1 £1HI;U 8 5-9 5 °CT 3 BIffl&ftUfco 5^7^. 1 0 
8t:TpH5i:lSU x^;ux-x;HCTW^e^ttfflU 3EK7kJi£x?-;u 

^(c, x-x;H£ 1 0%^7jcm^hy^A7KCTife 
#b*i„ ife*N££??CM 0%^(CTpH5HM-rc:i:{Cj:t)6e,^^fco 

4&£g*u nzfttzm&z^y'VyKxnm&'tzzbtz&y) 3- u-zh 

**ft»2 0 0ml fc*fU -bE©3- (4 h + ^7x-;U) :/o 
fcT*:/&5 6. 7g. 'J>ilmim> 1 3 8-1 4 0°CT7B$faM^ 

ftfcM**ET*BT*cfci::J:»> 6-* f^^ovy >4 1 g*f*fc 0 ft 
£6 5-7 5/0. 1 4mmHg 
±E©6-/ h + i/?n7;>3 0 g, 7 5>{fc-f- M tf-M 4. 2g£*ff® 

2 0 0mli:^^5 0-5 SV&mWLtzWZm&MU 0mi£l-2l$IS 
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T£«£S£ £nfcHtt£ h *x > ICTSSret" 6 £ £ K J: 0 2 , 3 - 5> t 




H.£8 5-8 6*C 
1 1 

-*J* h*2/- 4H- 1, 4 If >- 5 6 ft * 0 




1 2 

tS«^Sl£*?J:Cfaa*R-5ctlwJ:>), 2. 3 -$>fc Ko- 7 - * 4 
H-l, 4-^>7^-9-tftf>-5-*>^#6*l* 0 




1 3 
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&m2 fcmttE££J:CFA9£fT5C&CJ:{K 2, 3->>fc: Kn- 7-y h 



mn&fcm 1 4 

mmiti8,mi-emz>fttz2, 3. 4, 5-fh7tKo-iH-2-<>77 

^iWI^IfoCii:.):^ 7-^no- 2, 3, 4, 5-fh7tKo- 
1 H - 2 -O'/T-tf — 1 -*:/3W&ft<5o 



Hm£j£fll 1 5 

«3£fr9 C iricj:^ 7-^nn-2, 3 -Vt Ko- 4 H- 1 , 4 -"<> 



1 6 

Kf*#J5Rffl8-e»&nfc3. 4-^b Kn-f v*y «J >- 1 -*>bN~9v 
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7-700-3, 4 Ko>r v*y; >- 1 -*yfr®t>tiz 0 



K»^BK«l"CH^ny!:2. 3. 4, 5-fh7tKo-lH-2-^>77 
1 H-2-^>7T-tfbf>- 1 -*>3&<»^tiSo 



flm*Jfcfll 1 8 

RfteAfl 7 Tlf^ftrt: 2. 3-5?k Kn-4H- 1. 4 -'O'/f-T-tf t*> 
OMS^ffoCirlCkO. 7-7*0^-2, 3 -SJh Ko- 4 H- 1 . 4— *y 



J^f4^^M 1 9 

2- (2, 2-^Xh+i/xm;l/7 7-A) ^>X7; K*«V^T v >tf* 
-5 (4H) 




o 
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Kn*&m2 o 

ziyJl (C. Corral) [SJ + • *7 • ^raV-f 9 U v 

? • *ri * Y U- (J. Heterocyclic. Chem. )$9 9t, 9 
9I( 1 9 7 7)]i:^t, l-^>i>;l/-2, 3-5>k FO-4H-1, 4 

-KyyvT-e try- 5 -*>##£ft£ 0 

^C>-tf> 1 Om 1 *0. 0 7 5^;l/fi©i&fLT;P$-^A(I. 0. l^E^ft© 
N— OS^T* h 7 yf-**>J:CF0. 0 7 5**fi©TS>U y>*»fll 

l-Oi?;i/-2, 8-5JfcKo-4H- 1. 4 — tf 5 



TK»^««I2 0 fcE«fcE£*?J:ffttS*fT$CfcllJ:*>. 2, 8-SJbKn 
- 1 -/f-JV- 4 H- 1 , 4 -'0*/2>T-tf fcT>- 5 -^>^#^>nSo 





BifteJfcfll 2 2 
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-tft>- 1 -*> 0. 8 7gfci^Lawessonltll. ZSg&itilz.tzZ 
0ml hAx>jgtt*3-4BtlBfin»a»t^:. £B?»7fc, 5lw££&i&*f£ 

*h^xvdN^IHSA^^ctlCJ:*) % 2, 3, 4. 5-fh5t Fn - l H 

-2-^^vr-tftr>-i-^>i. i gtmco 



'H-NMR (270 MHz, CDC1, ) 5=3. 16 (2 H, t. J=5 
. 9Hz), 3. 38 (2H, dd, J=5. 9, 6. 6Hz), 7. 39 (2 
H, m) . 7. 5 1 - 7. 5 4 ( 1 H, m) . 7. 6 7-7. 71 ( 1 H, m) 
8. 1 4 (1H, br) 

mn&mm 2 3 

-^*4^«H2T#^n/i2. 3-2*t K0-4H-I, A -*> % /* U 
y- 5 -*>4 4 gfc«fctfLawe s s on^I5 5 gZtoz.tiS 0 0m 1 bJl 

x.ymmz 3 ~ 4 enanfAtt t tz c scs&Tm. R&mzm*m+ v »; a 

tt»vr*->*At;:T«£«U*: 0 8tt£BETS*U »&*lfcH(**"h*x:/ 
^^S^9Cti:J:^ 2, 3-i?hKn-4H- 1, 4 -^>7**t*- 
-b*tr>- 5 -f-*>4 8 g£f#fc 0 



s 




s 
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'H-NMR (270 MHz, CDC1, ) 5=3. 50 (2H, dd, J = 
5. 9, 11. 2Hz), 4. 4 2 (2H, dd, J = 5. 9. 11. 2Hz) 
, 7. 0 4 (1H, dd, J=l. 3, 7. 9Hz), 7. 1 9 (1H, ddd 
, J=l. 3, 7. 2, 8. 4Hz), 7. 42 ( 1 H, ddd, J=2. 0. 
7. 9, 8. 4Hz), 8. 01 (1H, dd. J=2. 0. 7. 2Hz), 9 
. 8 3 (1H, br) 

nm^&m 4 

mft&&mz?&'bfttc7 -9av-2, 3 -$>b Kn- 4H- 1, 4 

5-t>5gfcJ:aawesso n^5. 3 g£in*.fc5 

omi h^>mm^z-4^mm^mmbtz 0 s^7m, mm.*mmim 

&h)V3.yfr ZCblZZt), 7-?on-2, 3-i?bKn-4H- 



ffi£l 2 7~l 2 8*C 

mn^m\4Xmtltz7 3-^tKo-4H-l, 4 
'/**U"fcr£>- 5 2 gfcitFLawe s s on^!4. 5 g£tH*. 

MhAx^bSSiltSCti:.):^ l-7a*-2, 3-S>tFo-4H 
-1, 4-<>7^^"9-lftf>-5-^^>4. 8g£#A: 0 



s 
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S 

m& 1 3 9 ~ 1 4 1 °c 

E?te«fll5*C#&nfc2. Kn- 7--hn-4H- 1, 4-^> 

7**1J"tftr>- 5 -*>2. 0 gfciCFLawe s s onttSl: Og^fiDx. 
/:30ml r;t/x>&fc£3~4l$liin&a^U.:o SIS&7&, 

Mb^x>frb{|gH B B t5Cti:J:0, 2, 3 - i> b Kn-7-— hn-4H 

» JSC 2 3 1 ~ 2 3 2 *C 
K*te**l 2 7. 

Kfffr*«eT»&nfcl. 4 -'07**1H:l?>- 5 (4H) -t>5 g 
fciC^Lawe s s onK16. 5 g£ftl;l*:6 0ml h*x>»»* 3^4 B# 

1, 4-^>'/^+^-lftr>-5 (4H) -?*>Z. 4g£#fco 
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CO 



■fcjSl 1 0-1 1 2°C 
.BWW-Jt«2 8 

-5-*>5. 4gfeJ;lFLawessonltl6. 7 g ZMtt 1 2 0 m 1 h 
^^S^-rSCtC^t). 2, 8-J?hKo-4H-l, 4 -'O'/f-T-trtT 



Ml 4 2-1 4 5"C 
H$teJ£0a 2 9 

^^«5 8-C^t>nfc3, 4-^t Ko>rv + y U >- 1 1 1. 2g 
^JiCfLawe s son^tll 7 g £Ull;ifc 2 0 0ml h;l/X>&&£ 3 -4 # 

£D„ 3, 4 -SJt Kn-fv*y U >- 1 1 0. 2g£#fc 0 



s 
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s 



NH 



m * 9 5 ~ 9 8 °c 
%n&&m 3 0 

lim£jjSffl9T$£nrt:2. 3-^kKo-7-if;l/-4H-l, 4 -Ky 
V^T-b*h*>- 5 -*>4. Sg> Lawesson^l4. 8g(Dh;ix>& 

1) CT^finctl^^, 3-ytKo-7-xf^-4H-l, 4 



B.£8 1-8 2°C 
ISftelSfllS 1 

Jl^^Ml 0T#^n/c2, Kn-7-y h^i/-4H- 1, 4- 

Ov^T-tftf>- 5 -tV3. 9 g> Lawe s s oni*|g4. lg©h;i/x 

>&&5 omi ^mtmmum'cs^muafmwbtzo sts»7«. st&fc^ist 
fcaaiich^x>*iiD^fifl:$*^ h^x>KTfffefi-r«cfcicj:») 2. 

S-^kKn-7-y h + 5/-4H-l. 4 -'O'/f'T-t? tf>- 5 



s 
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4 . 5 g &m~o 



MeO. 



S 



BL&l 1 1-1 1 2-C 
H*4£fi£0!J 3 2 

Jim<£j£ffll lT#£tt£2, 3-S>bKn-7. 8 - 'J/ 4 H- 1 , . 

4 -OVf-THf lf>- 5 Lawe s s o n^H^ffl^TIi^fiSt^i 2 

2 t^^«»:Sie:§l^ffeci:C < J:?)2, 3-i?fcKo-7, + 
4H-1, 4-^<>*/^T-lft>-5-5 L ^>^#t>nSo 



R»*JS« 3 3 

_E«£JS«1 2T#i&*l*2. 8-ytKn-7-yfA-4H-l, 4 
>7*=HMftr:/- 5-t>fc«):^Lawe s s o n^m^ffit>TJ^^MJ2 
2 fcl^»fcEl6:fcJ:tfM£fT-5C 2. 3-i?tKo-7-yf 

4H-1, 4-^>V^+-9-fe*lf>-5-^^>^#t)n5o 



«*teJ3c« 3 4 

1 3"Cf#£ttS2, 3-ykKn-7-^^i/-4H-l, 4- 



s 



MeO 



s 
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IlfteJSfll 3 5 

HC?4-£j£0iJ 1 4T''&e>tltzl -?na-2, 3, 4, 5-xh7tKn-lH 
-2-^>'/THfh a >- 1 -3j->fcJ:tfLawe s son^ffl^TIffM 
012 2kmW£K&&£&mm*ft0ZbiZ£t), 7-?nn-2, 3. 4, 5 
-fh7tKn-l H-2— <> % /T-tftf>- 1 -^*>##£tlSo 



3 6 

-Jllf&JiSfll 1 5T#5*l*:7-?no-2. 3-5*bKn-4H- 1. 4 
>'/^T-tff>- 5 -t^i^Lawe s s o ns*m£JIH^TIf &£f£0!J2 2 
t^5^,J:C;jlI^:i:i:J:^ 7-?nn-2. 8-5>tHn-4 
H-i, A-sOVrTWy-s-nry&'&ZtiZo 



WM4t&m 3 7 

-tVfci^Lawe s s o nK**»l^TBl»^*W 2 2 t^&ttElfrfcJO 5 
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KCfteJSfll 3 8 

7*C&fcft*7-:/o*-2, 3, 4, 5-fh7hFD-lH 
-2-<>7T-trb 4 >- 1 -t>t?i:aa¥e s s o nS*m£ffl^tHf*£j£ 
#12 2 fcra*«:glB*>-J:CfAa*fT^Ci:KJ:*). 7-^o^-2, 3, 4, 5 
-T^h^tKn-l H- 2-*y'/TWy- 1 -f-^>^b*l5 0 




WteJSfll 3 9 

-Wm&&mi 8T#^n^7-^n*-2, 3->>t Ko-4H-l. 4 
^f-t-trt^-S-^fcitfLawe s s o n^H^ffi^T^^BSc^l 2 2 
EfcttEl&fc J: Si^ff ?ZtlZ£0, 7-7n*-2, 3-i?tKo-4 
H-l, 4 -0'/^T-tftr>- 5 -^^>^#t>n<5 0 




Lawe s s o nRI^ffl^TE^lSfll 2 2 tm&tzRZis&VimZfto Z 
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o6 H 



mn^m a i 

OTi^nS 1 8 -?k Ko- 4 H- 1 . 4- 

-4H-1, 4 -iy % f*?TM\zy- 5 -^*>##Stt3 0 



HC**#JS«1 4 2 

B§if4£j£0!i2 1 T#<=>tt£2, 3-*^t Kn- 1 -^^;U-4H- 1, 4 
^/5>7-tffcr>- 5-*>:fc.£tfLawe s s o nK££JBV*TBfteJ«« 2 2 
fcE»ttElEfc«J:tf»S*fT'5cfctcj:*K 2, 3 -S>b Kn- l -/?Jl-4 

H- 1, 4 -<y/*?TH\£y- s.-f-i-yfr&ztiz. 



B**4jS«I4 3 

1£ft&8.m2 2Vn<btltz2, 3, 4, 5-fh7hKn-lH-2-^>7 
Tiff>- 1 1. 1 g£*2 0ml tf-Vyt Kd77>2 0ml fr£ 




Ph 




Me 
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ttET*tt*«*U, ^£Cn-^*1f>£ljn;i£CfcK<fc0ig B B H iLT4, 5 
-ytKo - 1 -y^;l/5 L ^-3H-2-^>'/T-tftf>0. 6g^/:, 



US 6 4 - 6 5 °C 

il^M2 3T#6*lfc2, 3-i?hKn-4H-l, 4 -'O'/sMMMf 
tf>-5-f : ^->4 8. 0g^*2 OOmUf h7tKD77>2 0 0ml^ 

f-^f-*- 1, 4 4 1. Og^ifco 



'H-NMR (270 MHz, CDC 1 1 ) 5 = 2. 58 (3 H, s) , 3. 
74 (2H, t, J = 5. 3 Hz), 4. 5 4 (2 H, t, J=5. 3 Hz), 
7. 03 (1H, dd, J=l. 3, 7. 9Hz), 7. 11 ( 1 H, d d d, 
J=2. 0. 7. 3, 7. 9Hz), 7. 37 ( 1 H, d d d, J=l. 3, 7 
. 3. 7. 9Hz), 7. 57 ( 1 H, dd, 2. 0, 7. 9Hz) 



s .Me 
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mn£l&W2 4TH^7-^dd-2, 8-S*kKn-4H- 1. 4-^ 
> % /^-*-9-4fl*>- 5 -f-fy-A. 0g^7k40ml tfh7tKn77>40 



S»^*«I4 6 

H?fMIW2 5Ti^7-yD€-2, 3-S>bKo-4H- 1, 4 
y/ir*W\Z y- 5 -f-^-y 4. 8g^*50mltfh7hKo77>50 

- (^on^AOW lCT#i8tfi&-fSC 7-:/n*-2, 3-^ 



s* 



Me 




S' 



Me 




mn^&mA 7 
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G-?'&<htltz2, 3 - ^b Kn - 7 -- hn - 4 H- 1 . 4-^ 
y/^-*-9-tftr>- 5 -?-*y 1 . Bg**20mltf b7hKD77>20 

0 . 5 5ml £im;U ££T 1 *B!ffi#Lfc. £l£&7&, £J&&£rt:-e& 
KD-7--hn-5-yf-/l/f-^- 1, 4-<>V^+ififtf>l. 3g*# 

/Co 



mft&&m 4 8 

£im£j£0»J2 7Tfbtlfcl, 4— ^>*/*+1H?fc;>-6 (4H) 
3. 2g^*30mltfh7tKD77>3 0 m 1 

7K®fb77»;'7A2. 0 g&^tfatfftyf^H . 2 6m 1 £Jnx.. M 

> 2 . 8 g £#/c 0 
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HCf*£j£fll2 8T#t>nfc2, 8-5>h KO-4H- 1. 4 -^>*/^T-b* h e 
>- 5 -^*>3. 8g^*30mli:fb7tKD77>3 Om l*>£fi£Sig 

1. 4 -0'/^T-b*fcf>2. lg*Hfc,. 



'H-NMR (270 MHz, CDC 1 3 ) 5=2. 49 ( 3 H, s) , 3. 
54 (2H! dd, J=5. 3. 6. 9Hz). 3. 69 ( 2 H, dd, J = 4 
. 0. 6. 9Hz), 7. 3 3 - 7. 3 9 (3 H. m) , 7. 52 (1H, dd 
, 7. 3, 9. 2Hz) 

m*it&m 5 o 

2 9-c#t.n/c3. 4 -s>t ko-t u >- 1 -^^-> 1 0. 

2g^30ml tf h7tKn77>30ml £j£Szg£&&Ki§8?£-£/c 
S-rsctc 3, 4 -v?t Ko- 1 - y f-^f-*-^ 7*7 'J 7 9. Og 



Me 

S* 
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'H-NMR (270 MHz, CDC 1 3 ) 5 = 2. 44 (3 H, s), 2. 
73 (2H, t, J=7. 3Hz). 3. 75 ( 2 H. t, J=7. 3Hz), 
7. 1 7 (1H, d, J = 7. 3 Hz) , 7. 2 7 - 7. 3 5 (2H, m) , 7 
. 6 4 (1 H, dd, 1. 3, 8. 4Hz) 

m&&&m 5 1 

fiffi&fcmz OVn<biltzZ, 3-^tKa-7-x^-4H-l, 4-* 
y/f-TWs- 5 3. 5g^*30ml tfh7hKo77V30m 

5-y^;Uf-^--l, 4 -<>l/^+-9-tfh">3. 5g^f|fc, 



WH*««5 2 

^^093 lT#^>n^2, 3-S?tKo-7-y W-4H-1, 4- 
t?>- 5 -f-^>3. 7g^30ml tf h7tKD77V3 
0m l *&ftS&*mi3M&tt*:1k TK&ffc* U A l . 9 gfc«i:tf a^ffc 
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1 U U 


n 4? 


A A 

9.0 




2 4 


> 


1 A A 

10 0 


A «u 

0 # 


5 . 6 




2 7 


> 


1 A A 

10 0 


0 * 


2 . 0 




3 2 


> 


1 0 0 


0 * 


3. 3 




7 1 


> 


1 0 0 


0 * 


2. 6 




9 6 




1 0 0 


0 


6. 2 


1 


0-0 




1 5 0 


0 


1 0. 0 


1 


0 3 


> 


1 0 0 


0 * 


8. 3 


1 


1 4 




1 2 0 


0 


1. 9 


1 


9 0 


> 


1 0 0 


0 * 


2. 1 


1 


9 3 


> 


1 0 0 


0 * 


2. 6 



* : I Csoffi 

£1*09 4 : [ a5 S] GTPrSfe^K* 

+ — f-;U • • -a-nfr' X h »j- (J. Neurochem.) Vol.63, No.l: 6 
2-65(1994)'{rEEO C. Chabert SO^fSjlCttK SR&WOD* ggfcT:/- 
xh •Ty^d'^xhoM^tfo^o 

D4.2/pCEP4- 2 9 3JDl&^ ImM EDTA. 3mMfifl:v$r*i">A, 1 
0 OmMmfk^h U^A, 0. ImM PMSF. 2/zg/ml aprotinin, 1 
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0/ig/ml leupeptine £#ir 2 5 m M HE P E S -N a OHIfil (pH8. 

55-£HHK Lfco Cft£lmM EDTA, 3 mM&ftrr r*i"i7 A, 1 0 OmM 
^tt^HJ^A, 0. 5mM dithiothreitol. 0. 0 1 % Lubrol PX^tf 2 
5mM HEPES-NaOH^©^ (pH8.0)TSSU GDP£&MglO# 

1 O-'MlcfcSJ^IcJniU Zbiz [ 38 S] GTPrS (200,000 dpm/assay)£ 
3 7 °C"C 3 0&HlfilS£-&fco *©fiL S^SSR*?? hv>GF/B 
Z>j)l?-~emmU *(D7j)l9-%2 SmMMvni/^A, 1 0 OmM 
i&iti- h U $A*at?2 OmMh'jXigllii^ (pH8. 0)-CSfe^U 'UYMZ 

Aft, acs -n (rvi/t^) isyru-f-znaz.. titmm&&ffl%.Ltz 0 
*<D%%k,Y'<i>tmmz&&LX [ 85 S] GTPr S©»^©»***JD 
yND^y K-;k ^o-»ftf>*J:cftt*«R (HSfiftll 2fc e fctfHSi0!! l 
8 8©ft£«9) »CO*lDflpm(CSKttflFM(ilittL^ 0 
tt ["SI GTPrS©K^©»**»JD**tt^ofc 0 HJt©c:i:J:*K Si& 

H&0!15 : D 4 g$*C*«-*a»tt 

1. 5mM^fb*;Ui/^A. 5mM^{k*>;^A N 1 2 0 mM£<t* h U «7 Z» 
1 /zg/ml PMSF (7x-;^f^x;l't^7WJ K) £3tr5 OmM 
h9XttBtt«£ (pH7. 4) «K D* Mf«8SUH«iW*i:*it«9 0© 
{fc£«Bl£2 7*0. 2i^raii3fetT>r>+a^-ht7 v Co tt*>\ tt 

Ttt, 0tfM©^o^»i r-frzmmbtzo -f y+a^-ha* ?#>o. 

1 ^iJxfl/W S >teSLfcGF/B7^*-T«aUTEl£*fe7£^ 
-£©$S3I£^5 1 tc^-To 
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m. 5 1 
tit*ttlt*tt (dpm) 



(nM) ##Hft&£ (K) 

0.2 1100 170 15 

0.4 2030 330 16 

1.7 4400 860 20 



(l»J 9 0 <D<t£® : 6 4 2 0 0 dpm/pmol) 
Scatchard «?$r©&H, $2*019 0©ffc£$l©D4 S*(*:^©««Itt (il?ii££ 
tt: Kdf) li. 1. 1 nMT£>o*:„ 

sit^^pteft. a hue £©&&&<* iw*r lt &»***T#ja 
x%% 0 tfc, -t©ttim»tt«K <7^^»;#>K) i*. 

ttKfctf-SD* ££{*©££S88L fcJCM n v i t r ofcl*tt*D« ggft 
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mt/i-uy, m%w^ so, so, . mmw^ttz\tN-R 3 c^t, r j 

ZI*-NH 2 „ -NHR 4 R* «t;U+;k i/?D7;^^ ut&2£ 

7H-*7A*A, £fciig&g£WLT*><J:^y »J-;k ^07 'J -/p *> b 
<«lt^-rnTU~;U^-ro ) „ -N (R 4 ) (R 5 ) (SC*K R 5 I47A 

yj-;k ^T^ny ij L < li^fo7'J -*&fU R 4 Itm&tm 
8. ) . £fcli5C (a) „ (b) *>L<li (c) ©JIttTS > 




(a) (b) (c) 



2 6 0 



WO 97/03986 



PCT/JP96/02004 



^fo7'J-;k i/?o7;^;k */:liIM^f ITU^T »; -*T*' 

c «* d a s ft s h t - * ft^® . * o*¥Hft * * li * ®m.m±m® 

2-. -jK^ (1) ©ZKfcHT* 5^7;> (a) TE5C (2) „ (3) „ 

(4) > (5) > (6) s/ci* (7) *e*sft*sM*T$ >~c$>zm*<z>mwm 
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(5) (6) ( 7 ) 



3. (1) ©ZKfcvvr. mftTiy (b) (8) Ztzli ( 

R 8 
(8) 



— N 



R 



(9) 



(5C*©*E#li«rEfcira) 

4. -(« (1) OZKt-^T, 8ttT* V (c) K TE^ (10). (1 
1) (1 2) T«**l**ttT5>-C****©ieH»l9IB«©»*K 




««f©#E^tt«rEfcBI«) 
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5. -ttsS (1) tI*JV>Ts 



ZttS (a) „ (b) ttzlt (c) IZ&QfiZtlZmftT ; 

Z ©*5* Jlttfc t^ig. 
6. — jRsC ( 1 ) Cfc^T, 
R 1 fcitfR 2 l2*ft<€ r *l*X*;j*L : 



ZtiSt (2' ) *fcli5t (8* ) 
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R 7 ' {igglS^WLTfe<k^TU-^^^{i^nTy-;U^-ro ) 

* ©* Wtt ft * fc li * ©E*±*IPS b -5 S £<, 

7. 3- (1 - (2- (4 -?od7i-A) xf;l) fcf^U>>>-4 --f^) 
-6, 7-5*bKo-5H-l. 2, 4-HJT7nC3, 4-a) C2) 

3- (1 - (2- (4 -^no7x-;U) tfOJ 4 -<)V) - 

5. 6-^tKn-l, 2, 4 - h'jT'/o C4, 3-d] (1. 4)^>V* 

3- (2- (4- (4-?nn7i-A) h'^5^>- 1 -4 )l) 3.^)1) - 
5. 6-^tKo-l, 2, 4-HJT7nC4, 3-d) Cl, 4) OV* 

3- (2-^(4- ( 3 - ^nn7i-il) tf<5 1 -JJl>) xf;l) - 
5, 6-^hKn-l, 2, 4-h'J77n (4, 3-d) (1, 4) 

3_- (3- (4- (4 -^na^x— ;U) tf<7 S?>- 1 ->f A) ^o^) 
-5, 6-^hKD-l, 2, 4-hUT7o C4, 3-d) (1, 4)^>7 

3 - ( 1 - (2 - (4 -?dd7i-/1) xf;l) e^'J 4 --f AO - 
1, 2, 4-h'JT7o (4, 3-d) CI, 4) *>7**1Hf tr>, 

3- (1 - (2- (4 -^no7x-;t/) x^A,) t^'J 5*>- 4 --f AO - 
5, 6-^hKn-l, 2, 4-HJT'/oC4. 3-d) CI. 4)-*>7f- 

3 - (1 - (2- (4 -?DD7i-W xf-AO twj5»-4— f AO - 
5, 6-^hKn-l, 2, 4-HJT7oC4» 3-a)^V + ;'J^ 
3 - ( 1 - (2 - (4-?D07i^) xf-AO fcf^'J 4 - W AO - 
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5, 6-^bKn-l, 2, 4-MJT7nC4, 3-d) Cl. 4) / <>7f■ 
T-tfh•> 7. 7-S>**S>h\ 

5, 6-^hFo-3- (2- (4 -7x-;H^»J 1 x^;U) 

-1, 2, 4-hUT7o(4, 3-dD Cl. 4 ) 'C^/fr+IMf tf>. 

3- (2- (4 - (6 -7^*n<>7 Cd D -f V** 7-*- 3 --f*) tf 
^U^>- 1 --f*) x?-;U).- 5, 6-^hKo-l, 2, 4-F'J77o ( 
4, 3-d) Cl. 4) ^>7***4flf>, 

5, 6-S*t Kn-3- (2- (3, 6 -SJfc Ko- 4 - ( 2 -^7^*) - 
2H-b*'J-;>-l-^A) xf;t,)-l, 2. 4 - h UT7o C4, 3 — d D 
Cl. 4) ^>7:M=-1Mflf:/fcJ:CF 

3- (2- (4 - (4 - ?DD7i-;l) fcf<5i?>- l --TA0 x^/i,) - 
1. 2, 4-hUT7nC4, 3-d) Cl. 4) 07^"+*-tflf> 
fr£§tfftSHf;£cD3i&l|g l h u T7-;Kb^®S/cli-e<DEm± 

8. 6, 7-i?tFo-3 - (1- (2 - (4-?dd7*^) xf;0 t 
^>J^>-4->r;U) -BH-^fxy C3, 2-c)-l, 2, 4-MT7a 
C4-, 3^ a) T-fcrtf> N 

9 -?no - 6, 7-5>kKn-8-(l-<2- (4 -?nn7ix;lO x 
^A) t^'Ji?>-4-^;0 - 5H-fx; C3, 2-c) -1, 2.4-h 
>JT7n C4, 3 - a) T-tft?>. 

6. 7-S>b Ko-3- (1 - (2- (2-^7^;U) X^AO f^'J-;;/- 
4-^A) - 5 H-f-xy (3, 2-c) -1, 2, 4-h'J7'/o C4, 3- 
a) T-b*tr>, 

3- (1 - (2- (2--7-7f-A) X?;t,) e*'J5>>-4— f*) -5,6 
-^hKnfx; C3, 2-f) -1. 2. 4-hUT7o C4, 3-d) Cl. 

4) f-r-tre^ 

3 - ( 1 - ( 2 - (4 -^oo7xx;b) x^;U) t'^'J y>- 4 ->f - 
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5, C3, 2-f) - I. 2, 4-hUT'/n C4. 3-d) 

CI, 4) fT-tft°>, 
6, 7 - v>t Fn- 3 - ( 1 - (4 - (4-7^to7x-i) -4-**7 

7f;i/) f^u 4 --r;u) - 5 H-fx; C3, 2-c) - l , 2. 4- 

h'jyyn C4, 3-a) T-tftT>. 

3 - (l- (4- (4-7Ud7x^) -4-**y7f;u) t°^u-^> 

_ 4 _^ ;l ,) -5, 6-i?kKofx; C3, 2-f) -1. 2. 4 -MTV 
a (4, 3 - dD CI. 4) fT-tfe>, 

5, 6-^hKn-8 - (1- (2- (4 -?dd7j^) xf;U) fcfOJ 
i?>-4--f/U) fx; C2, 3 — f 3 — 1 . 2, 4- hVT'/n C4, 3-d) 
CI, 4) **1Hffcr>> 

5, 6-S?tFo-3 - (1- (2- (2-f7fnO xf;U) fcf< 
4->Ot>) fx; C2. 3-f) -1. 2. 4-hUT7n C4, 3-d) Cl. 
4) ;t-*1Hffc?>. 

5, 6-^bKD-3- (1- (4 - (4-7Atn7x-A) -4-**7 
7f;u) fcf^y 5>>-4--r*) fx; C2, 3-f)-l, 2, 4-MJT7 
a U. 3-d) Cl. 4) 

6, 7-S?bKn-3-(2-(4 - (4-?dd7xx;W tf^vi?>-l 
-- T*) xf^/) -5 H-fx; C3, 2-c) -1. 2, 4-h'JTVa C4. 
3-a) T4ftT>. 

6f 7->>tKn-3- (3- (4- (4 -?od7i-W tf<5i?>-l 
--f/U) 7*0^) - 5H-fx; C3, 2-c) -1. 2. 4-MJT7o C 

4, 3-a) T-t£t!>&J:tf 

3 _ ( 2 - (4 - (4-^DD7x-il) 1 --f^) xf AO - 

5. 6-^tKofx; C3. 2-f) -1. 2, 4-HJTVd C4. 3-d) 
Cl. 4) fT-tfkf> 
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1 0. ■l#©ieH»lJHE«0»*h l JT*/- i iU{fc^ *©**J*tt<**fc 
1 2. HW CD 




ADfx iho, y$/> 7->;t/7iA y;i/*;t># 

i-fctiy^a^fc^U 

Z(2-NH 2 . -NHR 4 R 4 liy^*;k ->?o7m, flt&£ 
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(ti«^TD7'J-^^t„ ) . -N (R* ) (R 5 ) R 5 (ir;u 

& ) . Ztz\tt (a) . (b) fcL<l*5S (c) omVtTZy 



<. tfoUi?>^ e^<»J^>. 3, 6 -5>k Ko- 2H- tT'J i?>£*:li*;t/* 







2 6 8 



WO 97/03986 



PCT/JP96/02004 



K J: 0 ^ $ ft £ h'J77-;^, * © ##Ht£ ft * tz \t -£ 

13. 3- (2- (4- (4 -?OD7x-;t/) ^7i?>- 1 xf 
-5, 1, 2, 4-h'JT*/n(4, 3-d) (1, 4 
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[1 9 9 6^12^ 24 0 (24. 1 2.. 9 6) BIR*8A£9 : m%V)<D®*<D®m 1 
*ifc:tt0l»*©ttHtt*X*L. (3JC) ] 
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y;t,*/k t^3 + ->t;1/^^ y;u*;k TJVr-n,, y/i,^^ y*3* 

w«y^i/>, Ksruc^ so. so, , ®^^*yi«N-R 3 <sw\ r* 

ZI*-NH 2 , -NHR 4 (StfN R 4 |*y**;K i/^ny^H, g&g 

Ti;-AT*** V *fettM***LTt)J:.V>TU-^ ^D7'J-A4l 
<tti^fo7'J-A«W, ) „ -N (R 4 ) (R ! ) <3**„ R» «7A 
J/?07A+A, ttS*tl/Tii^7iJ-A7A*^ ^oT'J- 

y»;-;K ^07 u-^t>i/<tt»^f-ny »;-*** u R 4 ttfretra 

«•,) . *rt:l*5$ (a) „ (b) *>L<tt (c) ©3gfty $ > 
R 8 R 8 R 8 . 



T^Tt>«k<. eat;?:/*, e*i; ?>*£«***!; >*3%u £ (b) * 




(0 
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(c) *<D3B*fcT* > ""^^ tt»+C*SC»«««irtT^T%J: 

Fn4>S/**JH:i3%U R* fcFo*S\ 7m*fcli7A34^ 

^-rnryy-^ 5/?o?W, JfcliHll^f ltfcJ:^7'J-^7^ 

**t to* £*>)i?-to*tc\t*to*>V-to~Ckzm'k&te<o ) 

2. -#5$ (1) ©ZC*>l^T> 8tt7;> (a) K TEiS (2K (3) , 

(4), (5), (6) sfci* (7) rmatiziaRTZ >-e$>zm*<Dmm% 

R 8 R» f 

-<!> -vX 

(2) (3) (4) 
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